A Golgi-Cox morphological analysis of neuronal changes induced by environmental enrichment.
Exposure to an enriched environment (EE), consisting of a combination of increased exercise, social interactions and learning, has been shown to produce many positive effects in the CNS. In this study, we use a Golgi-Cox analysis to examine and dissect the role of various components of the enriched environment on two measures of neuronal growth: total cell volume and total dendritic length in four regions of the brain. In the hippocampus, CA1 and dentate gyrus cells, animals raised in an enriched environment demonstrate significant morphological change. These changes were not observed in layer V pyramidal neurons of the cerebral cortex or spiny neurons located in the striatum. To determine if one or more of the individual components of the EE were responsible for the changes in neuronal morphology, we examined mice raised with free access to exercise wheels. In these mice, no morphological changes were observed. These results suggest that changes in the CA1 and dentate gyrus morphology were a result of alterations in the animal's environment and not an increase in motor activity.